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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the aforementioned structure and its aforementioned manufacture 

method of a nozzle substrate especially about the print head of an ink jet printer. 

[0002] 

[Description of the Prior Art] The conventional ink-jet print head has the structure in use which laid the substrate wit 
the ink feed hopper for supplying ink to an ink room common to all nozzles, and an ink room in order to supply ink t 
two or more nozzle and each nozzle on top of the substrate which has two or more regurgitation energy generation 
elements, as shown in drawing 6 and drawing 7 . 

[0003] Although there is the method of applying a photosensitive polyimide on a substrate at the production method 
the above-mentioned nozzle substrate, and forming a nozzle and an ink room with photo lithography technology, and 
forming an ink feed hopper with machining etc. after formation etc. Since the nozzle which has 7s height with a 
sufficient precision enough cannot be obtained even if it makes it which method and the ink room with sufficient hei 
where the regurgitation of ink becomes unstable is not obtained 2 of a nozzle, the process which forms an ink room, 
and the process which forms an ink feed hopper processes are required for production of the nozzle substrate the 
pressure for supplying ink to a nozzle becomes less insufficient [ a substrate ] at least - etc. ~ there was a fault 
[0004] 

[The technical problem which invention tends to solve] Since a nozzle with sufficient height with a sufficient precisi 
is not obtained in order that the conventional nozzle substrate may produce the above complicated structures by the 
above manufacture methods Since the ink room with sufficient height where the regurgitation of ink becomes unstab 
is not obtained The pressure for supplying ink to a nozzle became small, ink flowed backwards at the time of the ink 
regurgitation, and there were technical problems, like 2 of a nozzle, the process which forms an ink room, and the 
process which forms an ink feed hopper processes are needed in production of the nozzle substrate from which 
sufficient regurgitation force is not acquired at least. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention is 
characterized by the formation method which forms at once using the complicated above-mentioned conventional 
nozzle substrate structure only as the ink feed hopper connected with a nozzle and all nozzles, and the above-mentio 
nozzle and an ink feed hopper at the etching process using the anisotropic etching property of silicon in a silicon chip 
[0006] 

[Function] Since it is the above composition, easy structure without (1) ink room is realizable, and since ink ** for 
height from a nozzle to an ink feed-hopper upper limit becomes the pressure which supplies ink to a nozzle, the ink 
supply pressure to a nozzle also goes up. 

[0007] (2) By forming at once the ink feed hopper connected with the above-mentioned nozzle and all nozzles by 
etching processing using the anisotropic etching property of silicon in a silicon chip, the nozzle of sufficient height is 
obtained with high degree of accuracy, and the above-mentioned nozzle substrate configuration can be formed only a 
an etching processing process. 
[0008] 

[Example] The example in this invention is explained based on drawing. 

(Example 1) Drawing 1 is the cross section having shown the nozzle substrate configuration when a front face produ 
the aforementioned nozzle substrate in this invention by etching processing which used the anisotropic etching prope 
of silicon in the silicon chip of a field (100). One in drawing is a nozzle, 2 is an ink feed hopper, and the end of the 
aforementioned nozzle is connected in an ink feed hopper and opening 2'. Moreover, those etching configurations tu 
into an etching configuration with an angle of about 55 degrees from a perpendicular with the anisotropic etching 



property of silicon. 

[0009] Next, the manufacture method of the nozzle substrate in this invention is explained based on drawing 2 . 
(1) First, as shown in the (a) view in drawing, a front face is SiNx to silicon chip both sides of a field (100). It is [ ab 
0.1 micrometers and ] SiOx on it about a film. After production and in a front face, a nozzle is produced by about 0.1 
micrometer vapor growth, and the photoresist pattern for ink feed hoppers is produced for a film at a FOTORISO 
process to a rear face. 

[0010] (2) Next, as this resist pattern shows to the (b) view in drawing, it is Si02 of both sides. By the etching reage 
of a fluoric acid system, it**********s and a film pattern is produced. 

(3) A sulfuric acid and hydrogen peroxide solution are after removal and this Si02 at the mixed liquor of the volume 
ratio of 5: 1 about the photoresist pattern of after that and both sides. As a film pattern shows to the (c) view in drawi 
it is double-sided SiNx. With the phosphoric-acid solution (85Vol%) heated at about 150 degrees C, it ********** s 
and a film pattern is produced. 

[001 1] (4) It is SiNx further. By the film pattern, as shown in (d) among drawing, it ********* *s to dimorphic-like 
**** using the anisotropic etching property of silicon with the pottasium hydroxide solution (35Wt%KOH) which 
heated the configuration of the nozzle section and the ink feed-hopper section at 90 degrees C, and the configuration 
shown in drawing 1 is produced. In addition, Si02 which remained A film and SiNx The phosphoric-acid solution 
(85Vol%) heated at 150 degrees C removes a film. 

[0012] (Example 2) Drawing 3 is the cross section having shown the nozzle dimensions of other examples 2 of this 
invention. By the same manufacture method as the above-mentioned example 1, as shown in drawing, when an ink f 
hopper is connected with all nozzles, etching processing is terminated, and the nozzle substrate configuration at the 
time of not making the ink feed hopper 2 penetrate is shown. 

[0013] (Example 3) Drawing 4 is the cross section having shown the nozzle dimensions of other examples of this 
invention. An example 2 and the manufacture method presuppose that it is the same, and show a nozzle substrate 
configuration when a front face forms the aforementioned nozzle substrate with the silicon chip of a field (110). as 
compared with the case where the front face used in the above-mentioned example 1 and the example 2 produces wi 
the silicon chip of a field (100), an etching configuration is [ like ] perpendicular by the anisotropic etching property 
silicon the 4th ****** ~ a bird clapper --**-- etching of the nozzle section does not stop and continues advancing - 
getting it blocked, the ETCHINKU depth of the nozzle section in a certain etching time and an ink feed zone become 
the same Therefore, in order to connect a nozzle and an ink feed hopper in the predetermined nozzle depth, it differs 
that the thickness of a silicon chip must be below the double precision of the nozzle depth. 

[0014] Drawing 5 is the perspective diagram of the ink-jet print head which used the nozzle substrate manufactured b 
the above-mentioned method, and shows that each nozzle 1 has connected with the common ink feed hopper 2 by 
opening 2'. 
[0015] 

[Effect of the Invention] This invention has the effect taken below. 

(1) Since an ink room can make the complicated aforementioned conventional nozzle substrate structure easy 
unnecessary structure by replacing with a conventional ink room and a conventional ink feed hopper, and considerin 
as the ink feed hopper connected with all nozzles, production of a nozzle substrate becomes easy. Furthermore, since 
the ink supply pressure to a nozzle will go up as described above if this nozzle substrate is used, sufficient ink 
regurgitation force is acquired and it is effective in the quality of printed character of an ink-jet print head improving 
[0016] (2) Since processing of a nozzle substrate becomes easy and the nozzle of still more sufficient height is obtain 
with a sufficient precision by forming simultaneously the ink feed hopper connected with the above-mentioned nozz 
and all nozzles by etching processing using the anisotropic etching property of Si in Si chip, if this nozzle substrate i 
used, dispersion will decrease in the ink discharge condition of each nozzle, and the quality of printed character of an 
ink-jet print head will improve. 



[Translation done.] 



